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CLAIMS 



(57) [Claim(s)] 

[Claim l] The manufacture method of the optic which fabricates a lens optical surface while 
making it stuck to the hole inside which insert the lens material which formed the projected part 
in the inner skin of the through hole of a lens holder, and was formed in the shape of a globular 
form into the through hole of a lens holder, and the aforementioned projected part is made to 
support, and heats the aforementioned lens material in the state where of it was supported, 
pressurizes with a mold, is made to transform the lens material formed in the shape of a globular 
form, and contains the aforementioned projected part by pressure. 

[Claim 2] The manufacture method of the optic according to claim 1 which is made to project one 
[ at least ] lens optical surface from the end face of a lens holder, and fabricates it when a 
globular form-like lens material is pressurized. 

[Claim 3] The manufacture method of the optic according to claim 1 or 2 which is missing from 
the aforementioned projected part from the aforementioned inner skin, and forms a taper side in 
the projected part formed in the inner skin of the through hole of a lens holder. 
[Claim 4] The supporter material by which the peripheral face of the lens holder is inserted in 
the optic row manufactured by the method of a claim 1 or either of 3 free [ sliding to the direction 
of an optical axis ] is used. Install supporter material in the front face of covering of an optical 
element, and the aforementioned lens holder is inserted into supporter material. Alignment of 
the direction of a flat surface which a lens holder is held in the portion projected from supporter 
material, a lens holder is slid in supporter material, alignment of the direction of an optical axis 
is performed, and supporter material is slid on the front face of covering again, and intersects 
perpendicularly with an optical axis is performed. The alignment method with the optic, light 
emitting device, or photo detector which fixes covering, supporter material and supporter 
material, and a lens holder after alignment completion. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

In case this invention relates to the optic with which the lens and the lens holder were united, 
especially carries out pressing of the lens, it relates to the alignment method with the optic, light 
emitting device, or photo detector which carries out alignment of the optic manufactured by the 
manufacture method row of the optic to which the deformation of a lens material becomes the 
minimum, and the adhesion of a lens material and a lens holder becomes good to a light emitting 



device, and is fixed. 
[Description of the Prior Art] 

In various fields, such as optical-communication equipment and an optical information reader, 
the optic by which the lens is held at the lens holder is used. In this kind of optic, the lens is 
manufactured by the simple substance according to the press process etc., and it is 
conventionally common that the lens of this simple substance is being pasted up and fixed to a 
lens holder. Moreover, in the optic for optical-communication equipments, the vacuum 
evaporationo of the metal membrane is carried out to the peripheral face of a lens, and this metal 
membrane and lens holder are fixed by soldering. Thus, fixed work with a lens and a lens holder 
was complicated, and positioning with a lens and a lens holder also had it. [ conventionally 
inadequate ] 

[Problem(s) to be Solved by the Invention] 

Then, in case press forming of the lens is carried out by optical- glass material, the technology 
which is made to stick a lens to the inside of a lens holder by pressure, and is unified is 
considered. However, it is very difficult for it to be stabilized in the inside of a lens holder and to 
make it fix the pressed lens by this manufacture method. For example, a lens material is 
beforehand fixed to the inside of a lens holder by adhesion etc., and it is made to shift to a lens 
press process in the state, and is made for the lens and lens holder by which press forming was 
carried out to fix mutually with the technology indicated by JP,1"29129,B. However, the work 
whose adhesion etc. carries out a lens material and a lens holder beforehand is very comp heated. 
Moreover, in the Prior art currently indicated by aforementioned JP,1-29129,B etc., the disc-like 
(plate-like) thing is used as a lens material for a press. Therefore, when pressing of the convex 
lens is carried out from this lens material, in order to form the optical surface of a convex surface, 
meat will incline in the center too much, and the sticking-by-pressure force of the lens material 
to the inside of the part lens holder will decline. Moreover, if curvature is too small when 
carrying out press forming of the optical surface of a convex configuration from a plate-like lens 
material, the amount of change of the material at the time of pressurization will become large, 
and will have a bad influence on forming precision. Therefore, when using a plate-like lens 
material, a limitation arises in the curvature of an optical surface. Moreover, it is hard to 
fabricate the thick large thing of a lens. 

Furthermore, by the optical-communication device, it is required to position and incorporate the 
optic with which the lens material and the lens holder were united with the aforementioned 
conventional example to light emitting devices, such as semiconductor laser. Although it is 
common to have prepared the attachment component which holds the both sides of 
semiconductor laser and a lens holder conventionally on the occasion of this assembly, if the 
process-tolerance row of this attachment component is seasoned with the dimensional tolerance 
of the case of semiconductor laser, it is very difficult to make in agreement correctly the point of 
the semiconductor laser in the state where it was held at the attachment component emitting 
light, and the optical axis of a lens, and to fix. Moreover, the installation structure of an optic will 
be complicated and will enlarge only the part which uses an attachment component. 



this invention is for solving the above-mentioned conventional technical problem, and makes the 
deformation and the amount of change of a lens material as small as possible. The manufacture 
method of the optic which fabricates a convex surface efficiently and enabled it to stick the lens 
material and lens holder after a press by pressure certainly, Furthermore, by this method It aims 
at offering the alignment method which can perform mutual fixation of an optic, a light emitting 
device, or a photo detector, without being able to position the manufactured optic correctly at the 
point emitting light or the point receiving light of a light emitting device or a photo detector, and 
using other attachment components etc. 
[The means for solving a technical problem] 

The manufacture method of the optic by this invention forms a projected part in the inner skin of 
the through hole of a lens holder. Insert the lens material formed in the shape of a globular form 
into the through hole of a lens holder, and it is supported by the aforementioned projected part. 
The aforementioned lens material is heated in the state where it was supported, and it 
pressurizes with a mold, and while making it stuck to the hole inside which is made to transform 
the lens material formed in the shape of a globular form, and contains the aforementioned 
projected part by pressure, a lens optical surface is fabricated. 

Moreover, in the above-mentioned means, when a globular form -like lens material is pressurized, 
one [ at least ] lens optical surface is made to project from the end face of a lens holder, and is 
fabricated. 

Moreover, it applies to the aforementioned projected part from the aforementioned inner skin, 
and a taper side is formed in the projected part formed in the inner skin of the through hole of a 
lens holder. 

Furthermore the alignment method of the optic by this invention, a light emitting device, or a 
photo detector The supporter material by which the peripheral face of the lens holder is inserted 
in the optic row manufactured by the above-mentioned means free [ sliding to the direction of an 
optical axis ] is used. Install supporter material in the front face of covering of an optical element 
or a photo detector, and the lens holder of an optic is inserted into supporter material. Alignment 
of the direction of a flat surface which a lens holder is held in the portion projected from 
supporter material, a lens holder is slid in supporter material, alignment of the direction of an 
optical axis is performed, and supporter material is slid on the front face of covering again, and 
intersects perpendicularly with an optical axis is performed. Covering, supporter material and 
supporter material, and a lens holder are fixed after alignment completion. 
[Function] 

Since heating pressurization of the globular form-like lens material is carried out in the hole of a 
lens holder, in case the convex lens of the spherical surface or the aspheric surface is fabricated, 
the amount of displacement of a lens material serves as the minimum, and can fabricate an 
optical surface with the above-mentioned means efficiently. Moreover, since a globular form-like 
lens material is supported by the projected part in the hole of a lens holder and heating 
pressurization is carried out in the position, the amount of displacement until a globular 
form-like lens material is equivalent to this projected part is small, and the sticking-bypressure 



force of the lens material to the hole inside which therefore contains a projected part becomes 
strong. Furthermore, since a lens material is a globular form-like, it is easy to fabricate even if it 
is the optical surface of what curvature. 

Moreover, in case a globular form-like lens material is made to transform and a lens optical 
surface is fabricated, one [ at least ] lens optical surface is projected and formed from the end face 
of a lens holder. Since the lens optical surface is formed from the globular form-like lens material 
side at this time, the optic which a lens material does not overflow into the end face of a lens 
holder at the time of pressurization deformation, and a lens optical surface and the end face of a 
lens holder follow smoothly can be manufactured. 

Furthermore, by the alignment method with the aforementioned optic, a light emitting device, or 
a photo detector, the peripheral face of the lens holder united with the lens is inserted in 
supporter material, and supporter material is installed in the front face of covering of a light 
emitting device or a photo detector. In tuning, the lens holder projected from supporter material 
is directly held with a fixture etc., and a lens holder is slid within supporter material, and 
supporter material is slid on the front face of covering. After alignment of the point emitting 
light or the point receiving light of the optical axis of a lens, a light emitting device, or a photo 
detector has been carried out by the tuning of these three dimensions, supporter material and a 
lens holder are fixed to covering and the supporter material row of a light emitting device or a 
photo detector by welding etc. 
[Example] 

The example of this invention is explained below. 

The cross section in which the view 1 and the view 2 showing the 1st example of this invention, 
and showing [ 1 ] the optic after fabrication, and a view 2 are cross sections showing forming 
equipment. 

In the forming equipment shown in a view 2, a sign 1 is female mold and 2 is a punch. In female 
mold 1, nesting 3 is formed free [ sliding of nesting 4 ] in the punch 2. The upper surface of 
nesting 3 and the inferior surfaces of tongue of nesting 4 are the optical imprint sides 3a and 4a 
of the concave spherical surface or the concave aspheric surface. 

A sign 5 is a lens holder. This lens holder 5 is formed of the stainless steel of a ferrite system etc. 
Projected part 5b is formed in the inner skin of the through hole of a lens holder 5, and slant- face 
(taper side) 5a is formed in this projected part 5b. In the example of drawing, slant-face 5a may 
be a slant face which curves a little to convex or a concave, although the cross section is a linear 
ramp. 

In a view 2, a sign 6 is a globular form-like lens material. This lens material 6 is formed of SFS01 
of optical-glass material, for example, lead-oxide system glass material, etc. 
Next, the manufacture method of an optic is explained. 

A lens holder 5 is positioned and attached in upper surface crevice la of female mold 1. Moreover, 
the globular form-like lens material 6 is installed on slant-face 5a of projected part 5b which 
projects from the inner skin of the aforementioned lens holder 5. The lens material 6 is 
positioned by this projected part 5b. 



Although omitted in the view 2, the heating component has countered the periphery of a lens 
holder 5, by this heating component, a lens holder 5 is heated and the lens material 6 is further 
heated by the temperature more than softening temperature. Moreover, the lens material 6 may 
be supplied in a lens holder 5 in the state where it preheated. And nesting 3 and 4 drives in the 
compression direction, pressing of the globular form-like lens material 6 is carried out by each 
optical imprint sides 3a and 4a, and as shown in a view 1, press forming of the lens 6a which has 
the optical surfaces 6b and 6c of the spherical surface or the aspheric surface is carried out. 
In the above-mentioned forming process, since the lens material 6 is a globular form-like, when 
pressurized in respect of [ 3a and 4a ] the optical imprint of nesting 3 and 4, even if displacement 
and change of a material are small, the convex optical surfaces 6b and 6c can fabricate efficiently. 
Moreover, as shown in the 2nd view , the crevice alpha between the circumference of it is the 
minimum at the front face of the globular form-like lens material 6, and the slant-face 5a row of 
a lens holder 5. Therefore, in case press forming of the lens 6a is carried out from the lens 
material 6, the pressurized lens material 6 is pressurized by the inside of a lens holder 5 
automatically reasonable at a slant face 5a row, and the sticking-by-pressure force over the lens 
holder 5 of a lens also becomes strong. Moreover, as shown in the 1st view , it will be in the state 
where projected part 5b and slant-face 5a of a lens holder 5 ate away in the lens, after the 
completion of lens fabrication, and lens 6a is held certainly. Moreover, by using the globular 
form-like lens material 6, thick large biconvex lens 6a can be freely formed now. 
The view 3 shows the luminescence optical equipment which used the optic shown in a view 1 
with the cross section. 

In the view 3, a sign 31 is a substrate and the semiconductor laser chip 32 is being fixed to this 
substrate 31 with insulating cement 33. And the conductive terminals 34a and 34b through 
which a chip 32 flows are being fixed to the substrate 31 with insulating cement 35. 
A substrate 31 is covered by covering 20 and the aforementioned lens holder 5 by which lens 6a 
was united with this covering 20 is being fixed. Moreover, the interior of covering 20 is filled up 
with inert gas, such as nitrogen. In attaching the aforementioned lens holder 5 in covering 20, it 
inserts the lobe from the level difference of a lens holder 5 into hole 20a of covering 20. And 
covering 20 and a lens holder 5 are fixed by resistance welding. 

Next, the covering 20 with which lens 6a and the lens holder 5 were fixed is fixed to a substrate 
31. Base 20b of the folding flange of the base of covering 20 and a substrate 31 are made to 
contact at this time, and both are fixed to it by resistance welding. The interior of covering 20 is 
filled up with inert gas, such as nitrogen, at this time. This inert gas is for preventing oxidization 
of the semiconductor laser chip 32. 
The view 4 shows the 2nd example of this invention. 

A sign 15 is a lens holder. Projected part 15b which has slant-face 15a is formed in the inner skin 
of this lens holder 15. The sign 16 shown with an alternate long and short dash line is a globular 
form-like lens material. In this example, the lens material 16 is the thing of the major-diameter 
size of the grade which projects to the upper and lower sides of a lens holder 15. If it is installed 
in the same forming equipment as a lens holder 15 shows in a view 2 and the lens material 16 is 



pressurized by nesting, lens 16a shown as the solid line of a view 4 will be formed. In this 
example, the crevice beta between the external surface of the globular form-like lens material 16 
and the inside of a lens holder 15 is small, and it is the configuration to which inner skin 15c and 
slant-face 15a of a lens holder 15 moreover meet the external surface of the lens material 16 
mostly. Therefore, if the lens material 16 is heated and pressurized within a mold, the lens 
material 16 will be strongly stuck to inner skin 15c and slant-face 15a by pressure certainly with 
fabrication of optical surfaces 16b and 16c. Moreover, if lens material 16a shown in a view 4 from 
the globular form-like lens material 16 is fabricated, there will be no unreasonableness in the 
displacement and change at the time of the pressurization of each portion of the lens material 16, 
and lens 16a will be fabricated efficiently. 

Moreover, in the example of a view 4, although it is the configuration which upper optical-surface 
16c projected to the upper part of a lens holder 15, it does not overflow into the illustration upper 
surface of a lens holder 15, and, as for the edge A of this optical-surface 16c, this edge A and the 
upper surface of a lens holder 15 are connected [ upper surface ] smoothly. This is realizable by 
using the globular form-like lens material 16. That is, if the lens material 16 of the shape of a 
globular form shown in a view 4 is compressed from the upper and lower sides in respect of an 
optical imprint (refer to 3a of a view 2, and 4a), optical- surface 16c will be formed from the 
spherical surface which is filled up with a lens material in the hole of a lens holder 15, and is 
shown with an alternate long and short dash line. Thus, since the optical surface is formed from 
the spherical surface, there is no unreasonableness in fabrication of the optical surface of a 
convex configuration. A lens material stops therefore, overflowing into the upper surface of a lens 
holder 15 by setting up the optical imprint side of nesting in the shape of [ aptitude ] a concave. 
Moreover, since lens 16a after being fabricated is stuck to inner skin 15c and slant-face 15a of a 
lens holder 15 by pressure, lens 16a escapes from it, does not come out of a lens holder 15, and it 
is held certainly. The lens holder 15 shown in a view 4 and lens 16a are used for 
optical-communication equipment as shown in a view 5. 

As shown in a view 5, the aforementioned lens holder 15 is being welded and fixed to front 41a of 
a electrode holder 41. The optical fiber 42 is held at the connector 43, and the electrode holder 41 
is equipped with this connector 43. Moreover, luminescence optical equipment 49 is attached in 
the electrode holder 44 which counters. The covering 20 with which the semiconductor laser chip 
32 is attached in a substrate 31, and this optical equipment 49 has cover glass 46 is attached. 
Periphery section 20c of the hole of covering 20 is deleted in the shape of a taper. The 
optical-surface 16c has projected lens 16a shown in a view 4 from the lens holder 15, and, 
moreover, the edge A of optical-surface 16c has not protruded it into the upper surface of a lens 
holder 15. Therefore, as shown in the 4th view and a view 5, when lens 16a and the covering 20 
of luminescence optical equipment are made to approach and it has arranged, optical-surface 16c 
of lens 16a has a size margin in periphery section 20c of the shape of a taper of covering 20, and 
can counter it. Thus, with the optical-communication equipment of the 5th view , since it can be 
made to approach to the position which can insert optical-surface 16c of lens 16a into the hole of 
covering 20, distance of lens 16a and a chip 32 can be shortened, and the size of the shaft 



orientations of equipment is made to the shortest. 

With the equipment shown in a view 5, it is condensed by lens 16a and the emission laser from 
the semiconductor laser chip 32 carries out ON light to the end face of an optical fiber 42. 
In addition, with the equipment shown in a view 5, by adjusting a lens holder 15 in the vertical 
direction of drawing to a electrode holder 41, and fixing, optical-axis doubling of an optical fiber 
42 and lens 16a can be performed, and optical-axis doubling of lens 16a and a chip 32 can also be 
performed by adjusting luminescence optical equipment 49 in the vertical direction of drawing to 
a electrode holder 44, and fixing. 

The view 6 shows the optic by the 3rd example of this invention. 

In the view 6, a sign 45 is a lens holder, and lens 16a is pressurized by one and it is cast by this 
lens holder 45. The lens holder 45 is almost the same as the lens holder 15 of the example shown 
in the view 4, and slant-face 45a and projected part 45b are formed in the inside. The 
manufacture method of an optic shown in a view 6 is the same as the example of a view 4, and 
press molding of the lens 16a which has optical surfaces 16a and 16c is carried out by the 
globular form-like lens material's 16 being positioned by slant-face 45a in a lens holder 45, and 
heating pressurization being carried out. The view 6 is shown in the view 4 and the vertical 
upside-down, as a lens holder 45 is shown in a view 4 in the case of molding, projected part 45b is 
turned to the bottom, the globular form-like lens material 16 is installed on it, and press molding 
is carried out. 

As shown in a view 6, taper side 45c is formed in the inner circumference of opening by the side 
of projected part 45b of a lens holder 45. Although optical surfaces 16b and 16c are coated with 
an antireflection film after press molding of the lens 16a is carried out, if this coating is given 
from the upper part of a view 6, optical-surface 16b and taper side 45c will be coated with the 
aforementioned film. Since uniform coating will not be made to lens side 16b if the aperture 
angle of this taper side 45c is too small, there is a limitation in the aperture angle of this taper 
side 45c. The theta view 6 shows this marginal angle (for example, 25 degrees). By securing this 
marginal angle theta, the shaft-orientations linear dimension of a lens holder 45 is securable for 
a long time not only like 11 but 12 and 13. 

The view 7 shows the alignment method which carries out alignment of the point H of the optical 
axis O of lens 16a, and the semiconductor laser chip 32 emitting light, and fixes an optic and 
covering of semiconductor laser using the advantage of having lengthened shaft-orientations 
linear dimension of a lens holder 45 as mentioned above. 

In the view 7, a sign 50 is covering of the semiconductor laser chip 32, and cover glass 46 is 
installed inside the opening 50a. In addition, it is not necessary to form this cover glass 46. In the 
example shown in a view 7, linear dimension of the shaft orientations of the lens holder 45 of an 
optic is lengthened, and it is formed in the illustration upper part of the peripheral face at slot 
45e. A sign 47 is a retaining ring. The size on which 45d of peripheral faces of the aforementioned 
lens holder 45 can slide that there is almost no crevice is made to inner skin 47a of this retaining 
ring 47. Moreover, squareness [ as opposed to inner skin 47a in illustration upper surface 47b of 
a view 7 of a retaining ring 47 ] is finished with high precision. 



In alignment work, 45d of peripheral faces of a lens holder 45 is inserted in that there is no 
crevice in inner skin 47a of a retaining ring 47, and undersurface 47b of a retaining ring 47 is 
installed in the front face of covering 50. At this time, 45d of peripheral faces of a lens holder 45 
is projected a little upwards from the retaining ring 47, and the aforementioned slot 45e has 
them in the exterior of a retaining ring 47. And the aforementioned slot 45e is held by the 
maintenance presser foot stitch tongue 48. For example, as shown in the 8th view (plan of a view 
7), slot 45e is held from a three way type by the maintenance presser foot stitch tongue 48. If the 
maintenance presser foot stitch tongue 48 is moved to Z shaft orientations, 45d of peripheral 
faces of a lens holder 45 will move in the direction of an optical axis O within inner skin 47a of a 
retaining ring 47, and, thereby, alignment of the direction of an optical axis of a lens side and the 
luminescence side H will be performed. Moreover, if the direction row of X is made to move the 
maintenance presser foot stitch tongue 48 in the direction (the direction of X, and direction 
which intersects perpendicularly) of Y, the optical axis O of lens 16a and alignment of the 
direction of a flat surface with the point H emitting light will be performed. In addition, 
undersurface 47b of a retaining ring 47 carries out to having made it freely stick to the front face 
of covering 50 between the alignment of the above-mentioned three dimensions. A retaining ring 
47 and a lens holder 45 are fixed by welding the position which welds the position shown by the 
(b) where the position of lens 16a is decided by alignment work of these three dimensions, fixes 
covering 46 and a retaining ring 47, and is shown by the (b). In addition, since the lens holder 45 
is held from the three way type by the maintenance presser foot stitch tongue 48 as shown in the 
8th view , the weld zone shown by the (b) and the (b) will be performed in the mid-position of the 
maintenance presser foot stitch tongue 48. 

In order that the optic shown in a view 6 may carry out press molding of the lens material 16 
inside a lens holder 45, the concentricity with 45d of peripheral faces of a lens holder 45 and the 
optical axis O of lens 16a is held with high precision. Moreover, since inner skin 47a and 
undersurface 47b of a retaining ring 47 can also be manufactured with high precision, lens 16a 
and the point H emitting light can position with high precision by alignment work of the 
above-mentioned three dimensions. Moreover, since a lens holder 45 is directly held with the 
maintenance presser foot stitch tongue 48 and alignment of the direction of three dimensions of 
X-Y-Z is performed, alignment work is highly precise. Since it is that with which a lens holder 45 - 
and the covering 50 of semiconductor laser are united after welding after alignment furthermore, 
it can treat by carrying out these one part, and attachment becomes easy at the positioning row 
to an optical fiber etc. 

The view 9 shows the case where as of the same kind alignment work as a view 7 is done by 
different method. 

The lens holder 45 of the optic used for the work shown in a view 9 has the comparatively short 
linear dimension of shaft orientations, and the thing of the size of the grade shown in a view 6 by 
11 is used. 

The same with having been shown in the view 7, 45d of peripheral faces of a lens holder 45 is 
inserted in that there is almost no crevice in inner skin 47a of a retaining ring 47, and 



undersurface 47b of a retaining ring 47 is installed in the front face of covering 50. What the 
adsorption cylinder 53 piled up inside the outer case 51 as a maintenance fixture is used. Guide 
slot 51a to which a Z direction extends is formed in an outer case 51, the sliding pin 52 prepared 
in the external surface of the adsorption cylinder 53 is inserted into guide slot 51a, and the 
adsorption cylinder 53 can move now to a Z direction relatively to an outer case 51. 
In alignment work, peripheral face 47c of a retaining ring 47 is held with the outer case 51 of a 
maintenance fixture. Moreover, the undersurface of the adsorption cylinder 53 is made to contact 
the upper surface of a lens holder 45, and a lens holder 45 is adsorbed with the negative pressure 
of internal 53a. By moving the adsorption cylinder 53 to a Z direction in this state, a lens holder 
45 is slid to shaft orientations within a retaining ring 47, and alignment of the direction of an 
optical axis of lens 16a is performed. Moreover, by making the direction row of X move an outer 
case 51 in the direction of Y, a retaining ring 47 is slid in the front face of covering 50, and the 
optical axis O of lens 16a and alignment with the point H emitting light are performed. 
In addition, although the lens materials 6 and 16 are globular forms-like in each 
above-mentioned example, this configuration does not necessarily need to have the shape of a 
strict globular form, and may have the shape of a globular form which a certain cross section 
deformed for some like elliptical. 

Moreover, in the example of a view 4, optical-surface 16b of the lens 16a bottom may be the 
configuration which projects from the soffit side of a lens holder 15 like upper optical-surface 16c. 
Although the above-mentioned example furthermore explained the alignment of a lens and a 
light emitting device as an example, it can carry out also in the alignment of a lens and a photo 
detector. 
[Effect] 

As mentioned above, according to this invention, by the globular form-like lens material, it 
pressurizes and the lens optical surface is fabricated. Therefore, even if it is the lens of a convex 
configuration, displacement and change of a material are small, and an optical surface is 
fabricated efficiently. Moreover, since the projected part is formed in the inside of a lens holder, 
the inside of a lens holder is a configuration in alignment with the superficies of a lens material. 
Therefore, at the time of pressurization, the deformation of a lens material is the minimum and a 
lens material is certainly stuck to the inside of a lens holder by pressure. Moreover, a lens is 
certainly held by the projected part of a lens holder, and the sticking-by-pressure force of a lens 
holder is reinforced. 

Since the slant face is especially formed in the projected part in the example of drawing, when 
the inner skin of a lens holder becomes a configuration in alignment with the superficies of a 
globular form-like lens material at this slant-face row and a lens material is therefore 
pressurized, it comes to be certainly stuck to the inside of a lens holder by pressure with the 
minimum deformation. 

Moreover, when the optical surface of a lens projects from a lens holder like the example of a 
view 4, by using a globular form like lens material, it can prevent that a lens material overflows 
into the end face of a lens holder, and the optic which a lens optical surface and the end face of a 



lens holder follow smoothly can be manufactured. 

Moreover, since the globular fornrlike lens material is used, a lens with large thickness and a 
lens with small curvature can be freely fabricated in a lens holder. 

Since a lens holder is held directly and alignment work is furthermore done according to the 
alignment method with the optic, light emitting device, or photo detector by this invention, 
alignment unnecessary [ excessive parts ] and highly precise is possible. Moreover, since the light 
emitting device or the photo detector, and the optic are united, what was manufactured is easy 
handling and the alignment fixation to an optical fiber etc. is also easy for it. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

A view 1 • a view 3 are what shows the 1st example of this invention, a view 1 The cross section of 
an optic, The cross section showing the luminescence optical equipment with which the view 2 
used the cross section of forming equipment, and the view 3 used the optic, A view 4 - a view 5 
are what shows the 2nd example of this invention, a view 4 The cross section of an optic, The 
fragmentary sectional view of the optic according [ the cross section of the optical-communication 
equipment with which the view 5 used the optic, and a view 6 ] to the 2nd example, The cross 
sections and octavus views showing [ 7 ] alignment work with an optic and a light emitting 
device are the plan of a view 7, and a cross section showing the alignment work of an optic and a 
light emitting device by the example of others [ view / 9 ]. 

1.... Female mold, 2 .. A punch, 3/4.. Nesting, 5/15 .. A lens holder, 6/16 .. A lens material, 6a/16a .. 
A lens, 6b/ 6c/ 16b/16c .. A lens optical surface, 45.. A lens holder, 47.. A retaining ring, 48.. A 
maintenance presser foot stitch tongue, 50.. Covering of semiconductor laser, 51.. An outer case, 
53.. Adsorption cylinder 
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m&2fttzft¥&&£mjtm*\z&w£t>v: itiat 
xmzm-tZo 

c com«:<o u > X A< u > XtN;u iz ^ h r @ ^ ^ tt 

x*\t % is>xommm\zftmm*mm*it. ^a>^mm 
tis^x*)\s?t&*mttmzj:i)m&Lxi^ 0 c<o 

-ca&y. *fcu>Xi:u>x^^ta)(ia^tf)*^+ 

f:t\ is>x&ft¥JS^*ttn\z&yz?i>*mzT 
SBSlc % U>X£U>X*;u^<Drtffil::E**l*T-{* 
It? &tlTl*«. L*L&A<&* CCDWft 

»36L"CB»*-fr«^fc3^**lcHI|-e&-B. «xtf. 
»^1-29129*^*lcE«*#Lri^*tt«T?(*. U> 
X*tt***> U >X*;u$T(DrtS6 lefts* f lcj:yHJ£ 
U ^(DttS|-CU>X7fUXXfi^tT*-er. ^UXJ* 
mZtitzis^Xt U>X*;u^£A<S^fc@5i$;ft&cfc 

?±£^tomm&£*&ftmmmizmm-es!>z> 0 

*fcWE!»^¥1-29129#^««Li:lcBI***tri^* 
«*<Bft«T?l*. :7UXJB<DU>X**t<t Ltflffitt 

ffi*^j«-r «t=«)icrtA<iti*iz« y c <t icfc y % 

^(^^U>X7h;U^(7)W®^<Db>X^CDI±S^I^« 
Tf^-itic/dr^o *fcsFStt(DU>X**t^t>ifb^tt 

»ffB»a>*»oK»*^**<fty. a^marcjBK* 

if "CI** «(HBfi£*«lcj:y U> 
*U— *t U>X7h;uy<03R**«»-r*«l*ffl5»SK 



<t U £ * IE5tfz-&£i*TB5£-r « C £ lilt 

y, U>X«ttO)XM ■ tH«6«'<<^d < L 

is>xtiv\,?t z usHcmrc** & 5 \z Ltz&¥ 
saaBft^s* *&ici*^a>*aicckyaia**tfc* 

-r « c <t * < 3t^aip°p lm*s**t-(d« 

CBB*»a-r*fc«>a>#«D 

f^tr^ic^ yjoEu- mzmzi&rfLztitzis>xm& 

*3t»S*-C1WES6»**t?^rtffllcBE**-fr4t 
|cU>X**ffi*fiRJ^-r4*a>-Cfc* 0 
*fc. -tE^J&Kifc^T. SflMfc<Z>U>X3R»£J!nE 

*fc. u>X*;uy(DHiBJta)rtHffil^«S*L/=Sg 
fflic. mErtHffi^&TOE^flJI^Itr^r— 

* &lc*S6Mlw«kS3fe^»fti:*ft*^-»*lMd:aft 

*^a>e«**5i±^aid:. ±E*sic«j:yaia**ifcat 

^p D pft^^lc^(OU>X7tx;u^<D^^®^3feMi^lfi3^ 

ajp a n a>U>X^;u^^3E}#gp«rtlc»AL. £J*0tt** 
t»S6aJLTt>*ffl»icru>X*;u^sei#L. u>X 

T«l^*/<-i:3E»»*rte«>:i;3£l*ffl*rt U>X*;u$f 

HM13 

±E*a-ei*. i*^ttcDu>x^«^u>X7n;uy(D 
^icr*DS»*oaLr^^fc^. J*®-s>aM*®a>tfbu> 

X6rt»-r*». U>X**tO)*tt*3b<«/MHi:3Sjcy3(l6 
^»iri*^<Du>xm»A<x»*^r^<DaM-e»n^ 

1MI.£tlZ>tz£>* &M&<D\s>Xm#tf^<D3Z&lzmtz 
«ab<*»tt-efc«fc«). £0>*5tttt*O>*¥B-efe9 
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^U-SC<7)SBA^^tBLTff^LT^^>„ C©i^. I* 
ff=M£© U >Xi?M* B *r> f, U >X jfc^B L T -S 

^(D^M$3£#gp«lz}iAL. 

l*Xf$SW ZZtii L X S U >X*;u?" £ <flr 
^■JlEttftftU U>X^;u5r^3SSSP»Wlcr}H!i$ 

7tmmmftm\z£ y u^xcoftiatfeftm^fc-siMig 

£„ 

n i n <t m 2 iioi 1 mmm £^ u r *> y . 
m2^u:^-j£»*i8Mi3fca^ i±tiu 21* 

4A<lgl!)g£|::^itiE>;h,-ci'>.& 1) AT3ffl±itA ; f-4 

<z>t® t *m*zm-£tzi*mmm<o ttt^mwmte, 4ar- 

£*LTl^o SO^SfeWTM*. &®5al*^<DIST®*<Ittg 

% 2 gUcfcl^Ttt-^ 6 [*mm<I> U>X^tfcl)o 
*f ^ ¥4<DSFS01 ft if lc <fc y. J^fiS * *tr I ^4 o 

**ir«*$*t*p *fc*^«a>u>xiii«6ii. mse 

U>X^;U^5 0P^ilS^f>^ai-r^^a55b<D^®5a± 
lc|£M£*i6o C(D^ffl5blcu>X*# 6 

fci*taf&m*#ttftLTfcy. c^MWii^otb 
>X*;u$f 5 jMnJ»* *u 3? t>l^ u >Xfm 6 *<tt*b £ 



A?-3t4i:A<«E*|fillcH«i**L. 3*»tta>U>X* 
»6 36<#**te*BS3ai4atl=J:oTJlltt*»**t. « 
1 Hlc»rJ:?fc % SRB*fcaiMHa>«¥Dl6bj:6G£: 
**-r4L/>X6a*^UX«^**i4. 

*»o>*tt-*iiA</h$<Tt > fltta)**H6b 
mmo>i'>xmtte<Dmimt. u>x*ju^5<t)$4@ 

5aftf>tfrc-ta>ffljaa>BrBlar A<«/h-efc4. J^ot L/> 
X*«6A^t>U>X6a*^UXfi6^**i4IRlc % ADEE£ 
*ifc U>Xm« 6 < *4®5afr U> 

XTt^uystDflffilcJflEStw £ ot U>Xtf) UVX* 

5C:u>X/£ff25S7&. U>X*;u^5<D^S$5b<!:£4S 
5aA<U>Xrtlcft^a^«ffl^3Sy. U>X6aA<5tH 

klz*y % SB(D*#LxffiifbU>X6a$gSf^«-e# 
«*RBBl::<fcoT*LTl*5o 

*3Hicj3L^r. »#3ii*»«-efcy. C<Da«31lC 
u— if ^ *y ^32^*6«tt<D«ft)B33lc £ U @£ 
Jtltl^. * LT ^^^323&<»a**t*#«tt«l*34 
a^34b3^|»tt<D«dJB35lc < fcy»|E31lcBSS*irL^ 

»*S31 I* ±i / <— 20lza^tt . Z-OJi/ \-20\z U >X6a 

*<-(*<b**tfcWriBU>X7h;uy5A<ffli**t-ct^* 0 

tlTl^^o «riBU>X^;u4T5**/<— 20|zftttlt*» 
*IC(4 % U>X7^;U^5(7>©M^ba>^tl3a5**/<— 20 
(D^20aP^fcJf A-f£o ^LT^/<-20tL/>X7fx;U^ 

5 1 * jEfltMftic y @S^^>o 

;^fc. b>X6a<h U>X7h;b5f5^3&<B3e**i/S:*/< 

jW#*»ta»j*fcJ:yBS-r*« C(D<t^*/^-20^^ 
l4**{*U~1f^^^32(DK<b*l»Jhr4fci6a)ta)T* 

fe^o 

*4BI**«^a>*2S8Jfi«**L"CL^o 
^i5iiu>X7^;u^rr*fe^o -(7>u>X7tx;u^i5cD 
!*JHffilziiftffi15aS#-r«g6ffl15b3b<^j«**tTl^o 
-j»«l«T^t-»^16lii*^tt<DU>X»«-t?fc* 0 c 

oHJfgffll-ei*. u>x**ri6iiu>x*;uyi5<z>±T^ 

;i/yi5^*2Blc^<z>tH«(Ofifc^aSBlzK«*ti. 
A^lcJ:or U>X*»16/i<ftlttS*L«i:. %4B0)lg 
*8-e^-TU>Xl6a/i<^ja*ii*o C<D**fl|-C(«» 
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ai5aA<U>X*»16(D^ffirzeiS»5^ttT?fc«c «fc 
ot, U>X*«16A<SW(=:rftl!»S*tTaiff**t* 
3t^ai6b. 16ca>«»fc*fC U>X**t16A<rtffl 

U>XiR»16^&K4Hlc^-ru>X*tt16aSfiR»-r 

16c<DlM|lA[dU U>X/tx;U^15(Dgl^-t®(3ii^tb-r 
c<t[*&<. ^(OMAt U>X*;uyi5<D±®<h:tfx 
A— X|ciiit£jtxTl^o Ctili. «MO)U>XiW 
16*«fflLTl^*^fcl=J:y*iI-C#*t<D-e*ft. "T 
^4gIlc^-r^ff^a)U>X^16^JLT^'b 
(»2H0>3a.4a#W) T-«ffi-r*i:. U> 

Gfl^«lcSSLrfc< Cfclzj:y % U >X*JU$f 15<DJh 

£fc* ^^^^fc^CDU>Xl6a(iU>X7tN;u^15(7) 
flJBB15c£»B15a£lzE»*;K4fctf>. U>Xl6al* 
U>X*JUyi5^c>ttl+as*^i:A<35:< . «3ll::«j#S 
^Blc^U^XTfrjU^ISt U>X16al*»5 

4ia>TOB541alc*«**trHS**i-C^* 0 #7r-f/i4 
2tt3*^$r43lc«|#*tfCfey. -<D=3*?*43#* 
;b*41lc«*$*iTl*«. *fc»«-r**;U^44|cl*flB 
***»«49*<»f*lt&*tTl^«o C<Dflfc*36B49f*. 
S«31 \s—*f* v :732M*tt It 6*U -h / 

7 x46 * <rr 4 * / <-2o^u?# it & tt-c ia * . 

*/<—200)^<Dffl«aJ20cli-T— /<ttlc»|€>*tri^ 
£<, m4g]{cjF-ru>Xl6ali^C0^®16c/)<U>X^ 

U>X7h;uyi5(D±ffilc(i^aLrt^t^ J:oti4 
B* »5HO<k5C U>Xl6at***^S»0>*/< 
— 20££«iSa?-t*TlBfiLfc»^ ZOOO-r— /<« 

<D«»ffl20clc U>Xl6aO)**ffi16c*<-*a*»*=& L 

>Xl6aa)**ffi16cS*/^— 20(D?tl*llc»A-C?#*(aB 

2t(DE«i*)fi<-c#. »BO)l**iRia)^ft**)sic-e 
m 5 Blc*-T»Br L/ — if ^ v zr32fr£,<om 

»U-if*<U>Xl6a(zJ:y***ix. *?r-f/<42<D 



;u^4i ic*t LB<D-tT*fii^BW Ltist « z t \z & 

y. 5fe^T-f/<42t U>Xl6atO>3ttt^t?i±StT^5 

*fc9B***SB49**JU4r44lz«LH0!) 
±T*fillwliBLTll3e-r*c:i:lc«fcy. U>Xl6at 
=f- ^ ^32(03ttt^t>ii-*fT*^^o 

S 6 HI**S£^<7)|g 3 cfc ^Lt 

»6BICJ31^T. ^45liU>X7h;U^T*S>y. C<D 
U>X*;U5T45lcu>Xl6a*<— {tlziDEaFtL-caa* 
*LTIA4 0 U>X*;uy45l**4BlC*Lf=*16«<DU 
>X7M,yi5£l5f£H Coffey* I*®l::|£$4®45a<t^ 
»45bA<»J*S*iTl^* 0 S 6 Hlw^-T 3fe¥ffia<DK£ 

»16^U>X*;uy45rtO>»ffi45alcttB»«>**lln» 
A0E**l€»Ct(z«fcy. ^®16a<t16c£*rf£U>X 
16a*^UXrtS**t*. »6BI«(l4Bi:-tT*S* 
I^Ltfc y % j£M(D0gHcl* U >X^;u^45l^m 4 Bfc 
*'TJ:3lcSS«45bA<T«irifiiitt > tL. *0)-h(c»^tt 
0>U>X*#16A<»B**tT^UXriia**t-So 

^6lj[C7F-r U>X*;U$f45<7>^aJ45MBlCD 
BHPffCDWHirtt^— /<ffi45cA<^*StfCl^*« U> 
Xl6a3b^UXjaa*tifc«. 3fc^®16b<h16clci*&at 

6EI<2>±^^t>t6*4x^t v %9B16b^7— /*S45clc 
l*mKB*<3— ^r-f >^S4xfto C0>^r— /<®45c(7>ga 
*ftft3&</h*-rg?4t U>XB16birJS-ft=i— T--T > 
?A<-e#ttl*fc«>» CO)T : -/<ffi45c<DH*#l*lci*B 
meg|O0liza>K*ftjg («*tf25" ) £ 

u>x*;u$f45(Difc*[p]«s-+&£ 1 1 /£(fea < 1 2 £ 

I 3 (D£ ?!::*< ««T#*o 
SB7BI*. ±IBOJ:5lcU>X^U^45(D$ft^rSjg^ 

Hot. *a«*U-if^^^32<D»*jiSHi:*tt«**3 
*7BICJ3L^T. &«50f*2MM*U— if^^^32©* 

/ -e fc y . * o m p fflsoa© w « r c i* * / \— x^*46 

A<»B**iT^*p **^X46liKlt«:< 
T4>cfcl^o m7gllc^^SISg«T:fi. ^SPp d pCDU>X 
^uy45<OH»|Sl<DftS-*iSS*< L. ^(Dn^SCDgl 
^±^^w ^ S45elZft^^ttTl^^o W^47(*3tl#U >^ 
r^fe^o C(Z>SJ*y >^47<&rtSS47alif5fEU>X* 
^y45(©nHffi45d*<l$ t Ay ^Htntt < SM-e * ^> cfc 5 
tt"*aictt±lf t>^ri^^o *fc3E»U >^470)K7B 
0)B*±ffi47blctrtHffi47arz*J-r*ltftftA<S5fllftl^tt 
±lf 6*lTl^*. 

<iB^t5-y-^ST?l*. U>X^;U^45(D^^®45dA< 
3E»y>^470)rtBffi47alc|KMtt<»a*4t. *fc3£ 
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CCD^#U>X7^;uy45(^^^®45d(^}#U >^47^ 
^±^^^^a3LTfeUfrlH«45e[iS:^'J >^47(D 

nspicfc« 0 *Lr«»jn48irj:yiKiESi45e*<fti»* 

S»45eli«»Jll48lc J: U = *3^&«»aFti*. SJtJTl48 
*2«i*|ni^«i3&>*rt. U>X*;i^45tf)*1^®45d2>< 
3E»U >y470)^aS47artIzT*ttO<7)^|Bj^Ki 

u cttfccky u>Xffit*3tffiHta>*«i*ifij<Df4« 
^rsi (xjjfttm&Tf&Tjfa) ^tmtitit. u>X 

fcfc±E = *7c<Dtt«£:b1*<0WL 3£J*"J> 
y47fl)TB47bIi*/<— 500>«rffilrffi*a?-ttfc**i:-r 
£> 0 za>=X5cO>aB^«1tSI=J:y U>Xl6a<Dfi 
M*<&£o*:ttlgT:. <-f) -C^-rfiHSSlSLT*/^ 
-46i:X»U>y47*HSL. *fc (□) T^tiilJ 
»»-f *C£l::,*:y. £|#U>y47£U>X*;U$r45£ 

i*«l#m48iz < fcy =*3bx&«»*4iri^«a>"C. (^) 

<t (P) T^-r»»fflJI*«J$m48<D+PBltt«lwTff&5 

m6 0|c^-r3fc*SPSI*. U>X*;uy45£>l*j£iHcT 
U>X*#16S^UXj«a!L/=ta)-eft4/i:^. u>x 
*;u$T45<zmJBffi45d<fc U>Xl6a(7>ft$i&0 <fc (DHifrKl* 
**filc«|#S4iri^4 0 *fc3E»U>^47<Drtfflffi47 
afcToM7b*«»ttzlHre*4fcab. ±E<D = *5cO> 
tt«**>1*ft»cj;y % U>Xl6a£fg5fc£H£*<igm 
J£lctt«»tf>T?#4 0 *fc»#/R48l::,*: y U>X*;u^ 
45 £ltl££ ft LTX-Y-Z <D = *5cS|6]a>tt»*:bi* 

U— If <D a / 50 <t A«— {*lc ft ot^-54,0)Tfc 

a 9 BiitR 7Bt nao>iftB«t3«ff seiift ««s 

y45f*|**|fi|(Dfi*-+a^it»SMfi<. »6HI= I IT 

45dl*X|$ U >{f47<Z)rtJBffi47aJzli £ ^ ^fRRIWtt < If ii 
**U XI* »J >y47<DTffi47btt*/^— 500)lKrSlc»K 

tafcftfc *4x*o niK5iicttz*iRicD5ir/« 

ffi»e>52#*V KJ»51artlc»A**L. n«51lz»L 



tt«***iHt*"<*i*. «»je*<7)ntt5iic mystify 

>y47<&rtHH47c£fiU$^-£ 0 *fc»»l»53a)TDl* 
U>X^uy450)±Bllzatt*1i-. rtffi53aO)ftEl::cfc 

y i/>x*;i/?45$»it4o z.<Dftmx*®Lmwi53£ z 

*«-^»M*-fr*cfclc*y, u>X*;u$f45£3«Sy 
>^47|^fCT«lSlfil^g»*-a-. U>X16a(7)5t$4^fR) 

*ia-^»«iS'fr*ctic < ky % 3£j#y>^47£*/^— so 

ft*ai6bA<. ±«(Z)ft*ffi16ci:P»rcU>X*;uyi5 
* 8lc±ES616«-ei4U>Xi:***^-ta)tt«^ 

csmu 

fzS6W3b^fie**iTL^*<D-e. u>X*;u^cort®*<u 
>X*tt(Dnffilc»3^«-efc*. cfcotffiBt[:b> 
X*»o>«^«/i<*/jx-c. sou>XfM*a<u>X*;u 

y u>x*<$gg|[-«^F^^r u>x*;uy<DEE^ 

ccD^sa^i;(ru>X7n;u^(DP^^®^ft^cD 
U>X*#(0^Bifc»3^tti:ay. cfcoTU>X^« 

*4H0>*lS«a>J:aicU>X(D5fc*ffi^U> 

x^u^&sgai-r**^**^. «M(DL/>xi^ 

Sfitfflr^cirfc.fcy. U>Xf£#*<u>X*;u^(7)*S 
ck 5f-^^)o 

^fe, a^tta>u>x**t*ttfflL-CL^fe«). u> 
X7t^;^^^c^Jl^^l^u>X^ffi^^D^^^l^U>X 
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<D¥®B, B9lIlite(7)||ffi^][-ct^5fe^p D pi:^^ 

1 TI, 2 JilL 3,4 AT. 5,15 b> 

X/fc;u£\ 6,16 isl/XWktts 6a, 16a U>X. 6 

b,6c. 16b, 16c U>X3t^uf. 45 U>X*;u? 

47 £f#U>?\ 48 «»J1L 50 ¥»{*U— ff 

51 53 a»n. 
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